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JHULQJHP ([SHUWHQZLVVHQ PLW JHULQJHUHU :DKUVFKHLQOLFKNHLW DQ GHU ]ZHLWHQ
%HIUDJXQJVUXQGH WHLOQHKPHQ NRQQWH IU GLH 0HKUKHLW GHU ]Z|OI  7HFKQLNIHOGHU
EHVWlWLJW ZHUGHQ $XI  %DVLV GHU LQGLYLGXHOOHQ (LQVFKlW]XQJHQ GHU P|JOLFKHQ
5HDOLVLHUXQJV]HLWUlXPHYRQEHU]XU'LVNXVVLRQJHVWHOOWHQ7KHVHQLP'HOSKL
ZXUGH HLQH 5HLKH ZHLWHUHU +\SRWKHVHQ JHWHVWHW )U GLH %HZHUWXQJ XQG
:HLWHUHQWZLFNOXQJ GHU 'HOSKL0HWKRGH EHVRQGHUV LQWHUHVVDQW LVW GLH ZHLW JHKHQGH
%HVWlWLJXQJ GHU+\SRWKHVH GDVV EHL K|KHUHU([SHUWLVH GLH ([SHUWHQZHQLJHU EHUHLW
VLQG VLFKGHU'XUFKVFKQLWWVPHLQXQJ DQ]XVFKOLHHQ XQGGDPLWGHQ.RQYHUJHQ]SUR
]HVVQLFKWXQWHUVWW]HQ'LHVHP=XVDPPHQKDQJPXVVVRZRKOEHLGHU'XUFKIKUXQJ
YRQ 'HOSKL8QWHUVXFKXQJHQ DOV DXFK EHL GHU $QDO\VH GHU (UJHEQLVVH 5HFKQXQJ
JHWUDJHQZHUGHQ
KH VHFRQG ZDYH RI  D 'HOSKL VWXG\ RQ WKH JOREDO GHYHORSPHQW RI  VFLHQFH DQG
WHFKQRORJ\ 'HOSKL 
 FRPPLVVLRQHG E\ WKH *HUPDQ )HGHUDO 0LQLVWU\ RI
(GXFDWLRQ 5HVHDUFK 6FLHQFH DQG 7HFKQRORJ\ %0%) ZDV XVHG WR LQYHVWLJDWH UHOD
WLRQVKLSVEHWZHHQWKHOHYHORI H[SHUWLVHDQGUHVSRQVHDQGQRQUHVSRQVHEHKDYLRXUV)RU
WKHPDMRULW\RI  WKH  WHFKQRORJLFDO ILHOGV FRYHUHG LQ WKH VWXG\ WKH OHYHO RI  H[SHUWLVH
FRUUHODWHV SRVLWLYHO\ ZLWK SDUWLFLSDWLRQ LQ WKH VHFRQG ZDYH RI  WKH 'HOSKL SDQHO
5HVSRQGHQWV· DVVHVVPHQWVRI  WKH H[SHFWHG UHDOLVDWLRQ WLPH IUDPH IRUPRUH WKDQ
WRSLFV ZHUH XVHG WR LQYHVWLJDWH D QXPEHU RI  K\SRWKHVHV 2XU ILQGLQJV VXSSRUW WKH
K\SRWKHVLVWKDWWKHJUHDWHUWKHLUH[SHUWLVHWKHOHVVOLNHO\UHVSRQGHQWVDUHWRDJUHHZLWKWKH






FRQYHUJHQFH7KLV UHODWLRQVKLSKDV WREH WDNHQ LQWRDFFRXQW LQ WKH FRQGXFWRI 'HOSKL
VWXGLHVDQGWKHDQDO\VLVRI WKHUHVXOWV
 (LQOHLWXQJ
'HOSKL6WXGLHQ ZHUGHQ EHUHLWV VHLW GHQ IQI]LJHU -DKUHQ GXUFKJHIKUW $QIDQJV DOV
UHLQHV3URJQRVH,QVWUXPHQWEHWUDFKWHWWUDWHQVSlWHUDQGHUH=LHOHZLH.RQVHQVILQGXQJ
RGHU$QUHJXQJYRQ.RPPXQLNDWLRQLQGHQ9RUGHUJUXQG(UVWPLWGHQXPIDVVHQGHUHQ
QDWLRQDOHQ 6WXGLHQ GHU QHXQ]LJHU -DKUH LVW HVP|JOLFK JHZRUGHQ DXVUHLFKHQG JURH
6DPSOHV IU GLH hEHUSUIXQJ YRQ +\SRWKHVHQ EH]JOLFK GHV LQGLYLGXHOOHQ
$QWZRUWYHUKDOWHQV GHU ([SHUWHQ ]X HUKDOWHQ 'LH 6WXGLH 'HOSKL 
 GLH GDV
)UDXQKRIHU,QVWLWXWIU6\VWHPWHFKQLNXQG,QQRYDWLRQVIRUVFKXQJ,6,LP$XIWUDJGHV




]XU %HZHUWXQJ YRUJHOHJW 'HUHQ $QWZRUWHQ ZHUGHQ DXVJHZHUWHW XQG GHQVHOEHQ
3HUVRQHQNUHLVHQQRFKHLQPDO]XJHVFKLFNW,QGLHVHU]ZHLWHQ5XQGHVROOHQGLH([SHUWHQ
LKUH $QWZRUWHQ XQWHU GHP (LQIOXVV GHU (LQVFKlW]XQJHQ LKUHU )DFKNROOHJHQ QRFK




Å([SHUWHQ´ ]X5DWH ]X ]LHKHQ XQG QXU GLHVH DQ GHQ QDWLRQDOHQ )RUHVLJKWhEXQJHQ
WHLOQHKPHQ ]X ODVVHQ GHQQ VRPLW ZLUG LKQHQ HLQH JUXQGOHJHQGH
(QWVFKHLGXQJVYRUEHUHLWXQJ EHUODVVHQ &XKOV  ,P +LQWHUJUXQG VWHKW GLH
$QQDKPH GDVV ([SHUWHQ GD]X QHLJHQ LKU HLJHQHV $UEHLWVJHELHW ]X EHUVFKlW]HQ
%LDV'LHVNRQQWHLQGHQYRP,6,GXUFKJHIKUWHQ'HOSKL6WXGLHQELVKHUMHGRFKQXU












,Q'HXWVFKODQGZHUGHQ VHLW$QIDQJ GHU QHXQ]LJHU -DKUH DXI  QDWLRQDOHU (EHQH9RU
DXVVFKDX6WXGLHQ GXUFKJHIKUW 9HUVFKlUIWHU :HWWEHZHUE DXI  GHQ :HOWPlUNWHQ
*OREDOLVLHUXQJ GHU :LUWVFKDIWVXQWHUQHKPHQ XQG HLQ LPPHU XQEHUVFKDXEDU ZHU
GHQGHU WHFKQLVFKHU )RUWVFKULWW ]ZLQJHQ GD]X QDFK 2ULHQWLHUXQJVZLVVHQ ]X VXFKHQ
'LH ZHVHQWOLFKH )UDJHVWHOOXQJ ODXWHW:HOFKHQ WHFKQLVFKHQ0|JOLFKNHLWHQ NRPPW LQ
=XNXQIW GLH JU|WH %HGHXWXQJ ]X XP GLH |NRQRPLVFKH :HWWEHZHUEVIlKLJNHLW GLH







]X EUHPVHQ RGHU ,QQRYDWLRQHQ GLH GULQJHQG EHQ|WLJW ZHUGHQ DQ]XVWRHQ RGHU
UDVFKHU YRUDQ]XWUHLEHQ 'HOSKL6WXGLHQ OLHIHUQ DOVR QLFKW HLQIDFK HLQ %LOG YRQ GHU
=XNXQIWVRQGHUQHLQH,QIRUPDWLRQVJUXQGODJHIUGLH(QWVFKHLGXQJZDVKHXWH]XWXQ
RGHU]XODVVHQLVW'DEHLZLUGQLFKWPHKUGDYRQDXVJHJDQJHQGDVVJUXQGVlW]OLFKHLQ
.RQVHQV HUUHLFKW ZLUG RGHU HUUHLFKW ZHUGHQ NDQQ VRQGHUQ EHUHLWV GLH )HVWVWHOOXQJ
GDVVEH]JOLFKHLQHVEHVWLPPWHQ=XNXQIWVWKHPDV.RQVHQVKHUUVFKWRGHUHEHQQLFKW
LVWHLQHIUGLHWHLOQHKPHQGHQ$NWHXUHZLFKWLJH,QIRUPDWLRQ
'LH HUVWH GHXWVFKH 'HOSKL6WXGLH ]XU (QWZLFNOXQJ YRQ :LVVHQVFKDIW XQG 7HFKQLN
%0)7  ZXUGH  LP $XIWUDJ GHV %0)7 YRP )UDXQKRIHU,QVWLWXW IU
6\VWHPWHFKQLN XQG ,QQRYDWLRQVIRUVFKXQJ ,6, GDV PLW GHP MDSDQLVFKHQ 1DWLRQDO
,QVWLWXWHRI 6FLHQFHDQG7HFKQRORJ\3ROLF\1,67(3]XVDPPHQZLUNWGXUFKJHIKUW
'DVLFKGLHHUVWHGHXWVFKH'HOSKL6WXGLHLQGHU8PVHW]XQJXQGVWUDWHJLVFKHQ1XW]XQJ
IU GLH :LUWVFKDIW DEHU DXFK IU VWDDWOLFKH (QWVFKHLGXQJVWUlJHU DOV VHKU KLOIUHLFK
HUZLHVHQKDWZXUGHPLW GHQ0LQL'HOSKL6WXGLHQ &XKOV%UHLQHU*UXSS YRQ
 LQ DFKW ZLVVHQVFKDIWOLFKWHFKQLVFKHQ 3UREOHPO|VXQJVEHUHLFKHQ GLH MDSDQLVFK
GHXWVFKH .RRSHUDWLRQ IRUWJHVHW]W XQG GLH 0HWKRGH ZHLWHUHQWZLFNHOW )UDQNUHLFK
6GNRUHDXQG*UREULWDQQLHQVRZLHVHLWNXU]HPDXFKDQGHUH/lQGHUZLHgVWHUUHLFK
8QJDUQ RGHU 6GDIULND VLQG LQ]ZLVFKHQ GHU ,QLWLDWLYH 'HOSKL%HIUDJXQJHQ IU HLQH
XPIDVVHQGH7HFKQLNYRUDXVVFKDX]XQXW]HQJHIROJW,Q-DSDQLVWLQ]ZLVFKHQEHUHLWVGLH
 'HOSKL6WXGLH YHU|IIHQWOLFKW ZRUGHQ 1,67(3  $XI  HXURSlLVFKHU (EHQH
H[LVWLHUWPLWWOHUZHLOH HLQ1HW]ZHUN GHU EHWHLOLJWHQ ,QVWLWXWLRQHQ XP ,QIRUPDWLRQHQ ]X
QHXHU7HFKQRORJLH7HFKQRORJLHSROLWLNXQGDXFK0HWKRGHQWKHRULHDXV]XWDXVFKHQ
 =80$1DFKULFKWHQ-J1RYHPEHU6
 VWDUWHWH GDV'HOSKL 
'LHVH QHXHUOLFKH 6WXGLH VROOWH HLQH $NWXDOLVLHUXQJ GHU
'DWHQHUP|JOLFKHQGHQQ LQGHQ OHW]WHQ -DKUHQ VLQG LQ'HXWVFKODQGXQG LQ DQGHUHQ
KRFK HQWZLFNHOWHQ ,QGXVWULHOlQGHUQ HLQLJH :HLFKHQ IU GLH =XNXQIW QHX JHVWHOOW
ZRUGHQ VR GDVV GLH ]XNQIWLJHQ (QWZLFNOXQJVP|JOLFKNHLWHQ DXV GHU KHXWLJHQ 6LFKW
ZRP|JOLFKDQGHUV]XEHXUWHLOHQVLQG
=XHUVW ZXUGH HLQ /HQNXQJVDXVVFKXVV DP %0%) JHJUQGHW GHU ]XNXQIWVUHOHYDQWH
7KHPHQIHOGHU GHILQLHUW KDW 'LH GHWDLOOLHUWH LQKDOWOLFKH 9RUEHUHLWXQJ GHU 6WXGLH
7KHPHQILQGXQJ XVZ IDQG LQ )DFKDXVVFKVVHQ VWDWW GLH PLW PHKU DOV 
IDFKNXQGLJHQ 3HUVRQHQ DXV ,QGXVWULH +RFKVFKXOHQ XQG DQGHUHQ (LQULFKWXQJHQ
EHVHW]WZDUHQ.RRUGLQLHUW ZXUGH GHU JHVDPWH 3UR]HVV YRP)UDXQKRIHU,QVWLWXW IU
6\VWHPWHFKQLNXQG,QQRYDWLRQVIRUVFKXQJ,6,LQ.DUOVUXKH9RQGRUWZXUGHDXFKGLH
ZHLWHUH(UDUEHLWXQJGHU)UDJHE|JHQGHU9HUVDQGGHU$XIEDXHLQHU$GUHVV'DWHQEDQN





ELV ]X  7KHVHQ HUVWHOOW ,QVJHVDPW KDEHQ GLH ]Z|OI  )UDJHE|JHQ  7KHVHQ
HQWKDOWHQ6WlUNHUDOVEHLPHUVWHQ0DOZXUGHQEHLP'HOSKL
GLHGHXWVFKHQ%HODQJH
EHUFNVLFKWLJW 8P LQWHUQDWLRQDOH 9HUJOHLFKH ]X HUP|JOLFKHQ ZHUGHQ DEHU DXFK
JHPHLQVDPH 7KHPHQ PLW GHP VHFKVWHQ MDSDQLVFKHQ 'HOSKL GDV SDUDOOHO ]X GHU
GHXWVFKHQ6WXGLHGXUFKJHIKUWZXUGHEHWUDFKWHW(LQHJHQDXHUH$QDO\VHILQGHWVLFKLQ
&XKOV%OLQG*UXSS 'LH MHZHLOLJH $Q]DKO GHU LQ 'HXWVFKODQG XQG LQ -DSDQ
LGHQWLVFKHQ7KHVHQLVWLQGHU7DEHOOHHEHQIDOOVDQJHJHEHQ'LH7KHVHQVLQGLQ-DSDQ
DOOHUGLQJV ]XP7HLO LQ DQGHUHQ 7KHPHQIHOGHUQ ]XU'LVNXVVLRQ JHVWHOOW ZRUGHQ 8P
DXFKEHREDFKWHQ]XN|QQHQRE VLFKEHVWLPPWH(LQVFKlW]XQJHQ LQGHQ OHW]WHQ IQI


















,QIRUPDWLRQ	.RPPXQLNDWLRQ   
'LHQVWOHLVWXQJ	.RQVXP   
0DQDJHPHQW	3URGXNWLRQ   
&KHPLH	:HUNVWRIIH   
*HVXQGKHLW	/HEHQVSUR]HVVH   
/DQGZLUWVFKDIW	(UQlKUXQJ   
8PZHOW	1DWXU   
(QHUJLH	5RKVWRIIH   
%DXHQ	:RKQHQ   
0RELOLWlW	7UDQVSRUW   
5DXPIDKUW   
*URH[SHULPHQWH   
6XPPH   
 :LHVDKHQGLH)UDJHE|JHQDXV"
'LH HUDUEHLWHWHQ )UDJHE|JHQ XPIDVVWHQ 7KHVHQ GLH GXUFK $QNUHX]HQ QDFK YHU
VFKLHGHQHQ .ULWHULHQ ]X EHXUWHLOHQ ZDUHQ 'LH HUVWH 6SDOWH GLH LP )UDJHERJHQ DQ
]XNUHX]HQZDU EHWUDI GLH 6HOEVWHLQVFKlW]XQJGHU)DFKNHQQWQLV DOV ÅJUR´ EH]HLFKQHW
PLW )N ÅPLWWHO´ )N ÅJHULQJ´ )N RGHU ÅIDFKIUHPG´ )N $XIJUXQG GLHVHU
6HOEVWEHZHUWXQJ ZXUGH GHU :LVVHQVVWDQG DXI  %DVLV GHU $QWZRUWHQGHQ SUR 7KHVH
EHUHFKQHW 3HUVRQHQ GLH VLFK DOV ÅIDFKIUHPG´ HLQVWXIWHQ ZXUGHQ EHL GLHVHU
%HUHFKQXQJQLFKWHLQEH]RJHQGDVLHGLH)UDJHQQLFKWZHLWHU]XEHDQWZRUWHQKDWWHQ
'LH 7KHVHQ VROOWHQ GDQQ QDFK GHQ IROJHQGHQ.ULWHULHQ YRQ GHQ ([SHUWHQ EHXUWHLOW
ZHUGHQ=XP(UVWHQZXUGHQDFKGHU:LFKWLJNHLWGHU/|VXQJVEHLWUlJHJHIUDJW'DEHL
ZXUGHXQWHUVFKLHGHQQDFKGHU%HGHXWXQJIUGLH(UZHLWHUXQJPHQVFKOLFKHQ:LVVHQV
IU GLH ZLUWVFKDIWOLFKH (QWZLFNOXQJ IU GLH JHVHOOVFKDIWOLFKH (QWZLFNOXQJ IU GLH
/|VXQJ GHU |NRORJLVFKHQ 3UREOHPH XQG IU $UEHLW XQG %HVFKlIWLJXQJ $OV ]ZHLWHU
3XQNW VROOWH GHU P|JOLFKH =HLWUDXP GHU 9HUZLUNOLFKXQJ HLQJHVFKlW]W ZHUGHQ XP
IHVW]XOHJHQREHVVLFKXPHLQHQODQJHQRGHUHKHUNU]HUHQ=HLWUDXPKDQGHOWDXI GHQ
VLFK GLH ZHLWHUH %HXUWHLOXQJ EH]LHKW XQG XP GHQ ]HLWOLFKHQ 5DKPHQ IU







GLH 5DKPHQEHGLQJXQJHQ HLQJHVFKlW]W ZHUGHQ E]Z ZHOFKH 0DQDKPHQ ]X LKUHU
9HUEHVVHUXQJ DQJHEUDFKW VLQG $OV 2SWLRQHQ VWDQGHQ YHUEHVVHUWH $XVELOGXQJ GHU
$XVWDXVFK YRQ 3HUVRQDO ]ZLVFKHQ :LVVHQVFKDIW XQG :LUWVFKDIW GLH LQWHUQDWLRQDOH
.RRSHUDWLRQGLH9HUEHVVHUXQJGHU)RUVFKXQJVLQIUDVWUXNWXUHLQHYHUEHVVHUWHVWDDWOLFKH
3URMHNWI|UGHUXQJ RGHU 5HJXODWLRQVlQGHUXQJHQ ]XU$XVZDKO 6FKOLHOLFK ZXUGH QDFK





3HUVRQHQ EHWHLOLJW VHLQ 'HQQ HV LVW HUZLHVHQ GDVV EHL HLQHU JURHQ $Q]DKO YRQ
$QWZRUWHQ LQGLYLGXHOOH 6FKlW]IHKOHU DXVJHPLWWHOW ZHUGHQ N|QQHQ XQG GDPLW GLH
:DKUVFKHLQOLFKNHLW HLQHU ÅWUHIIVLFKHUHQ 3URJQRVH´ JU|HU LVW 'LH Å7UHIIVLFKHUKHLW´
GDUI  GDKHU NHLQHVIDOOV DOV $OOHLQNULWHULXP IU GHQ Å(UIROJ´ HLQHU 6WXGLH DQJHVHKHQ
ZHUGHQ VRQGHUQ GLH7DWVDFKH GDVV$NWLYLWlWHQ DQJHVWRHQZHUGHQ .RRSHUDWLRQHQ
QHXH 3URMHNWH HWF LVW JHPHVVHQ DQ GHQ =LHOHQ GHU 6WXGLH DOV HEHQVR ZLFKWLJ
DQ]XVHKHQ
'LH%HIUDJWHQPXVVWHQVLFKPLWGHU7KHVHDXVHLQDQGHUVHW]HQN|QQHQXPEHUKDXSW
HLQ 8UWHLO DEJHEHQ ]X N|QQHQ 'HVKDOE ZXUGH YHUVXFKW HLQH $GUHVV'DWHQEDQN
DXI]XEDXHQ GLH 3HUVRQHQNUHLVH XPIDVVW ZHOFKH VLFK DXI  GHQ XQWHUVFKLHGOLFKHQ
*HELHWHQDXVNHQQHQ'LHVH3HUVRQHQVROOWHQP|JOLFKVW]XMHZHLOVHLQHP'ULWWHODXVGHU
,QGXVWULH DXV +RFKVFKXOHQ VRZLH DXV DQGHUHQ )RUVFKXQJVHLQULFKWXQJHQ GHP
|IIHQWOLFKHQ'LHQVWXQG9HUElQGHQVWDPPHQ
8PSUR7KHPHQIHOGHWZDDXVZHUWEDUH%|JHQ ]X HUKDOWHQE]Z VRJDUP|JOLFKVW
PLQGHVWHQV  $QWZRUWHQ SUR )UDJHVWHOOXQJ ZXUGHQ ]XQlFKVW FD  3HUVRQHQ
DQJHVFKULHEHQ ,KQHQZXUGHDQJHERWHQ HLQHQ ]XVlW]OLFKHQ)UDJHERJHQ DQ]XIRUGHUQ
IDOOVVLHVLFKDXFKIUHLQDQGHUHV*HELHWNRPSHWHQWIKOWHQRGHULKUHQ%RJHQJHJHQ





 'LHVZXUGHEHUHLWVIUKYRQ'DONH\+HOPHUXQGDQGHUHQ LQGHQ86$JHWHVWHW VLHKH]%
'DONH\DXQGE'DONH\%URZQ&RFKUDQ'DONH\'DONH\+HOPHU
%OLQG&XKOV'HU(LQIOXVVGHU([SHUWLVHDXI GDV$QWZRUWYHUKDOWHQLQ'HOSKL6WXGLHQ 
(UIDKUXQJVZHUWH LQ 'HXWVFKODQG EHUWULIIW ,Q HLQLJHQ )HOGHUQ ]% Å&KHPLH XQG
:HUNVWRIIH´ Å*HVXQGKHLW XQG /HEHQVSUR]HVVH´ Å(QHUJLH XQG 5RKVWRIIH´ VRZLH
Å,QIRUPDWLRQ XQG .RPPXQLNDWLRQ´ VLQG GHXWOLFK PHKU DOV  $QWZRUWHQ
HLQJHJDQJHQ,Q)HOGHUQZLHÅ*URH[SHULPHQWH´RGHUÅ5DXPIDKUW´GDJHJHQNRQQWHQ
VRYLHOH$QWZRUWHQQLFKWHUZDUWHWZHUGHQGHQQGLH=DKOGHU)RUVFKHUOLHJWDXI GLHVHQ
*HELHWHQ LQ'HXWVFKODQGQLHGULJHU DOV DXI  DQGHUHQ ,Q GHU IROJHQGHQ7DEHOOH ILQGHW

























DXFK 3HUVRQHQ PLW VR JHQDQQWHU ÅVHNXQGlUHU´ )DFKNHQQWQLV LQ GHQ .UHLV GHU




K|FKVWHU )DFKNHQQWQLV HLQJHVWXIW GK VLH DUEHLWHQ DXI  GHP EHWUHIIHQGHQ *HELHW
:HLWHUHKDEHQPLWWOHUHGKIUKHUH$UEHLWDXI GHP*HELHWXQGRGHU/HVHQGHU
3ULPlUOLWHUDWXUXQGJHULQJH)DFKNHQQWQLV/HVHQGHU6HNXQGlUOLWHUDWXUE]Z LP
*HVSUlFK PLW )DFKOHXWHQ VWHKHQG DQJHJHEHQ 'LHV PDJ DXI  GHQ HUVWHQ %OLFN
XQEHIULHGLJHQGHUVFKHLQHQMHGRFKJLOWHV]XEHGHQNHQGDVVGLH]Z|OI )UDJHE|JHQHLQH
VRJURHLQKDOWOLFKH6SDQQEUHLWHXPIDVVHQGDVVGHUHLQ]HOQH([SHUWHOHGLJOLFKEHLVHKU
ZHQLJHQ 7KHVHQ JODXEZUGLJ HLQH KRKH )DFKNHQQWQLV DUEHLWHW DXI  GHP *HELHW
EHNXQGHQ NDQQ )HUQHU LVW DQ]XPHUNHQ GDVV GHU $QWHLO GHU ([SHUWHQPLW K|FKVWHU
)DFKNHQQWQLV LQGHUHUVWHQ5XQGHQRFKEHL ODJ(VKDEHQVLFKZRKOPHKUHUH
Å)DFKNHQQHU´ LQ GHU ]ZHLWHQ 5XQGH QLFKW PHKU EHWHLOLJW E]Z LQ LKUHU
6HOEVWHLQVFKlW]XQJ]XUFNJHVWXIW(LQHJUXQGVlW]OLFKH7HQGHQ]]XUhEHUVFKlW]XQJGHU
HLJHQHQ )DFKNHQQWQLV NRQQWH DXI  GHU %DVLV HLQ]HOQHU )UDJHE|JHQ QLFKW EHREDFKWHW
ZHUGHQXQGVSLHJHOWVLFKGDKHUDXFKLPDJJUHJLHUWHQ(UJHEQLVQLFKWZLGHU
 (UZDUWHWHU5HDOLVLHUXQJV]HLWUDXPGHU9LVLRQHQ
'LH 9HUWHLOXQJ GHU 5HDOLVLHUXQJV]HLWUlXPH GHU 7KHVHQ XQWHUVFKHLGHW VLFK JHPl
$EELOGXQJLQLKUHUJHQHUHOOHQ)RUPQLFKWYRQGHU9HUWHLOXQJEHLGHUHUVWHQ'HOSKL
6WXGLH (LQ]LJH $XVQDKPH LVW GDVV VLH VLFK XP HWZD IQI  -DKUH LQ GLH =XNXQIW
YHUVFKREHQ KDW 1DKH]X GLH+lOIWH GHU ]XU (LQVFKlW]XQJ YRUJHOHJWHQ 7KHVHQ NDQQ
QDFK0HLQXQJGHUEHIUDJWHQ([SHUWHQLP=HLWUDXP]ZLVFKHQXQGUHDOLVLHUW
ZHUGHQHLQZHLWHUHV'ULWWHO]ZLVFKHQXQG%LV]XP-DKUVROOWHHVQDFK




LQ GHU %HXUWHLOXQJ GHV 5HDOLVLHUXQJV]HLWUDXPV DXV]XPDFKHQ LVW ]HLJHQ VLFK JHULQJH
'LIIHUHQ]HQ]ZLVFKHQGHQYHUVFKLHGHQHQÅ([SHUWHQW\SHQ´6RVHKHQGLHDXI %DVLVGHU
(LQVFKlW]XQJHQ DOOJHPHLQHU 0HJDWUHQGV EHVWLPPWHQ 8PZHOWSHVVLPLVWHQ XQG
%HY|ONHUXQJVRSWLPLVWHQGLH,QQRYDWLRQHQ]ZLVFKHQXQGDOVUHDOLVLHUEDUDQ
ZlKUHQGGLH)RUWVFKULWWVVNHSWLNHULKUH9HUZLUNOLFKXQJLP'XUFKVFKQLWWHLQ-DKUVSlWHU




























'D GLH GXUFKVFKQLWWOLFKHQ 5HDOLVLHUXQJV]HLWUlXPH YRQ GHU =XVDPPHQVHW]XQJ GHU
7KHVHQKLQVLFKWOLFKGHU,QQRYDWLRQVVWXIHQQLFKWJDQ]XQDEKlQJLJ VLQG VROO DQGLHVHU
6WHOOH DXFK KLHUDXI  HLQJHJDQJHQ ZHUGHQ 'LH 7KHVHQ LQ GHQ )UDJHE|JHQ HQWKDOWHQ
VWHUHRW\SH :|UWHU GLH ]ZLVFKHQ ZLVVHQVFKDIWOLFKHP WHFKQLVFKHP RGHU ZLUWVFKDIWOL
FKHP)RUWVFKULWWXQWHUVFKHLGHQ(VGRPLQLHUHQPLWQDKH]XGLH7KHVHQGLHVLFK
DXI  EHUHLWV YHUPDUNWHWH DEHU QRFK QLFKW ZHLW YHUEUHLWHWH 3URGXNWH XQG 'LHQVW
OHLVWXQJHQ EH]LHKHQ :HLWHUH  XPIDVVHQ 9LVLRQHQ ]XU HUVWHQ ZLUWVFKDIWOLFKHQ
$QZHQGXQJEHUHLWVHQWZLFNHOWHUXQGDOV3URWRW\SYRUOLHJHQGHU7HFKQRORJLHQ:HLWHUH









GLH 'XUFKIKUXQJ HLQHU ([SHUWHQEHIUDJXQJ VLFKHUJHVWHOOW ZHUGHQ -HGRFK ZXUGHQ
 =80$1DFKULFKWHQ-J1RYHPEHU6
YHUVFKLHGHQH :LVVHQVJHELHWH LQ ]Z|OI  )UDJHE|JHQ ]XVDPPHQJHIDVVW XP GHU
,QWHUGLV]LSOLQDULWlW QDKH VWHKHQGHU *HELHWH 5HFKQXQJ ]X WUDJHQ XP DXVUHLFKHQGH
6DPSOHV]XJHZlKUOHLVWHQXQGXP.RVWHQ]XVSDUHQ6ROFKHPHKUHUH7KHPHQIHOGHU
XPIDVVHQGH)UDJHE|JHQEHGHXWHQIUGLH([SHUWHQGDVVVLHQXULQLKUHQDXVJHZlKOWHQ
7HLOEHUHLFKHQ HLQH KRKH ([SHUWLVH EHVLW]HQ ZlKUHQG VLH LQ GHQ DQJUHQ]HQGHQ
5DQGEHUHLFKHQHLQHJHULQJHUHXQGLQQRFKHQWIHUQWHUHQ)HOGHUQXQWHU8PVWlQGHQJDU
NHLQ ([SHUWHQZLVVHQPHKU EHVLW]HQ'LH $QJDEHQ GHU ([SHUWHQ ]X LKUHU ([SHUWLVH
EH]JOLFKHLQHUEHVWLPPWHQ9LVLRQEHUXKHQDOOHLQDXI LKUHU6HOEVWHLQVFKlW]XQJGLHPLW
REMHNWLYLHUEDUHQ.ULWHULHQLP(LQ]HOIDOOQLFKWEHUSUIEDULVW'HVKDOEPXVVJHQHUHOO
GDYRQ DXVJHJDQJHQ ZHUGHQ GDVV GLHVH 6HOEVWHLQVFKlW]XQJ NRUUHNW YRUJHQRPPHQ
ZXUGHXQG]ZLVFKHQGHQ([SHUWHQHLQHJHZLVVHhEHUHLQVWLPPXQJEHVWHKW
0HWKRGLVFKH .RQVHTXHQ] DXV GLHVHP 6DFKYHUKDOW LVW GDVV GHQ EHIUDJWHQ ([SHUWHQ
NHLQJHQHUHOOHU([SHUWHQVWDWXV]XJHRUGQHWXQGGHVKDOEDXFKQLFKWGDQDFKVHJPHQWLHUW
ZHUGHQ NDQQ'LH $QDO\VH ZLUG EHL GHU %HREDFKWXQJVHLQKHLW GHVKDOE QLFKW DXI  GLH
XQJHIlKU([SHUWHQ]XUFNJUHLIHQVRQGHUQDXI GHUHQNQDSS$QWZRUWHQ
DXV GHQ EHLGHQ 5XQGHQ GHU 'HOSKL%HIUDJXQJ E]Z FD  $QWZRUWHQ YRQ
([SHUWHQGLHLQGHUHUVWHQXQG]ZHLWHQ5XQGHWHLOJHQRPPHQKDEHQ
,QGHU9HUJDQJHQKHLWZXUGHGLH3DQHOPRUWDOLWlWEHL'HOSKL8QWHUVXFKXQJHQLQHLQHP
HQJHQ =XVDPPHQKDQJ PLW GHU ([SHUWLVH GHU %HIUDJWHQ JHVHKHQ 6FKRQ %DUGHFNL
NRQQWHQLFKWEHVWlWLJHQGDVV([SHUWHQPLWKRKHU([SHUWLVHE]ZVWDUNHPHJR
LQYROYHPHQW PLW HLQHU JHULQJHUHQ :DKUVFKHLQOLFKNHLW DXV HLQHP 'HOSKL3UR]HVV
DXVVFKHLGHQ+lGHU  NRQQWH LQ VHLQHU8QWHUVXFKXQJ GLHVHU )UDJHVWHOOXQJ DXFK
NHLQH VLJQLILNDQWHQ 8QWHUVFKLHGH ]ZLVFKHQ GHU $EEUXFKZDKUVFKHLQOLFKNHLW XQG GHP
([SHUWHQVWDWXVGHU%HIUDJWHQDXVPDFKHQ,P.RQWH[WGLHVHU8QWHUVXFKXQJHQ LVWGLH
IROJHQGHHUVWH+\SRWKHVH]XVHKHQ
+\SRWKHVH  ([SHUWHQ PLW JHULQJHP ([SHUWHQZLVVHQ ZHUGHQ PLW JHULQJHUHU :DKU
VFKHLQOLFKNHLWDQGHU]ZHLWHQ%HIUDJXQJVUXQGHWHLOQHKPHQ+\SRWKHVHOlVVWVLFKGD
GXUFK EHJUQGHQ GDVVPLW ]XQHKPHQGHU([SHUWLVH GDV ,QWHUHVVH DQ HLQHU (LQIOXVV
QDKPHXQGGHQ(QGHUJHEQLVVHQVHOEVWDXVJHSUlJWHULVWZHLOVLFKGLH)DFKOHXWHGDYRQ













]X HLQ]HOQHQ 7KHVHQ LQ GHU HUVWHQ 5XQGH GDU $OV 7HVW0HWKRGH ZXUGH GHU &KL
4XDGUDWQDFK3HDUVRQYHUZHQGHW7DEHOOH  VWHOOW GDV DJJUHJLHUWH(UJHEQLV EHU DOOH
]Z|OI 7KHPHQIHOGHUXQGGDV(UJHEQLVGHV&KL4XDGUDW7HVWVGDU(VZLUGGHXWOLFK
GDVV GLH'XUFKVFKQLWWVH[SHUWLVH EHL GHQ$QWZRUWHQ GHU$EEUHFKHU XQWHU GHUMHQLJHQ
OLHJWGLHVLFKDXFKDQGHU]ZHLWHQ5XQGHEHWHLOLJWKDEHQ
(LQHJHWUHQQWH'XUFKIKUXQJGHV7HVWVQDFKGHQ]Z|OI 7KHPHQIHOGHUQHUJLEWMHGRFK
GLIIHUHQ]LHUWH (UJHEQLVVH :lKUHQG LQ GHQ 7KHPHQIHOGHUQ Å,QIRUPDWLRQ 	
.RPPXQLNDWLRQ´ Å'LHQVWOHLVWXQJ 	 .RQVXP´ Å0DQDJHPHQW 	 3URGXNWLRQ´
Å*HVXQGKHLW	/HEHQVSUR]HVVH´Å8PZHOW	1DWXU´Å%DXHQ	:RKQHQ´Å0RELOLWlW
	 7UDQVSRUW´ XQG Å*URH[SHULPHQWH´ HLQ QHJDWLYHU =XVDPPHQKDQJ ]ZLVFKHQ GHU
([SHUWLVHXQGGHU$EEUXFKZDKUVFKHLQOLFKNHLW EHVWHKW KDEHQ LQGHQ7KHPHQIHOGHUQ
Å&KHPLH 	:HUNVWRIIH´ Å(QHUJLH 	 5RKVWRIIH´ XQG Å5DXPIDKUW´ DQ GHU ]ZHLWHQ
5XQGHZHQLJHU3HUVRQHQPLWKRKHU([SHUWLVH WHLOJHQRPPHQ+LHU N|QQWHQ VLFK GLH
([SHUWHQPLW KRKHU ([SHUWLVH DQ GHQ ,QKDOWHQ QDFKPHWKRGLVFKHQ $VSHNWHQ RGHU
QDFK$QDO\VHGHU(UJHEQLVVHGHUHUVWHQ5XQGHGD]XHQWVFKLHGHQKDEHQ VLFK DQGHU
]ZHLWHQ 5XQGH QLFKW PHKU ]X EHWHLOLJHQ ,P 7KHPHQIHOG Å/DQGZLUWVFKDIW 	
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2EZRKO LQ ]ZHL 'ULWWHOQ GHU 7KHPHQIHOGHU GLH $EEUXFKZDKUVFKHLQOLFKNHLW PLW IDO
OHQGHU([SHUWLVH VWHLJWPVVHQ LQGLHVHP=XVDPPHQKDQJQRFK ]ZHLZHLWHUH+\SR
WKHVHQ IU HLQHQ$EEUXFK JHQDQQWZHUGHQ +lGHU  6R EHVDJW GLH'LVVRQDQ]
+\SRWKHVH)HVWLQJHUGDVV$XVVWHLJHUGLH6DFKYHUKDOWHV\VWHPDWLVFKDQGHUVEH
ZHUWHQ XQG GLHVH NRJQLWLYHQ'LVVRQDQ]HQ HLQ $EEUXFKPRWLY GDUVWHOOHQ ,Q GLHVHOEH
5LFKWXQJ MHGRFK PLW XPJHNHKUWHU .DXVDOLWlW DUJXPHQWLHUHQ GLH %HIUZRUWHU GHU



















LQ GHU 5HJHO QXU -D1HLQ2SWLRQHQ HUODXEHQ 'LH 'LIIHUHQ] ]ZLVFKHQ GHU
(LQ]HOHLQVFKlW]XQJEH]JOLFKGHV5HDOLVLHUXQJV]HLWUDXPVXQGGHV0HGLDQZHUWHVZXUGH
DOV$EVROXWZHUWEHUHFKQHW,Q$EELOGXQJVLQGGLHGXUFKVFKQLWWOLFKHQ'LIIHUHQ]HQGHU
$EEUHFKHU E]Z 1LFKW$EEUHFKHU YRQ GHQ MHZHLOLJHQ 0HGLDQHQ GLIIHUHQ]LHUW QDFK
7KHPHQIHOGHUQDQJHJHEHQ:lKUHQG LP$JJUHJDW DOOHU$QWZRUWHQNHLQ8QWHUVFKLHG
EHLP 0LWWHOZHUW GHU $EZHLFKXQJHQ IHVW]XVWHOOHQ LVW VLQG LQ ]HKQ GHU ]Z|OI
7KHPHQIHOGHU VLJQLILNDQWH 8QWHUVFKLHGH DXV]XPDFKHQ -HGRFK KDOWHQ VLFK GLH
7KHPHQIHOGHU LQ GHQHQ GLH $EEUHFKHU H[WUHPHUH 8UWHLOH JHIlOOW KDEHQ XQG GLH
7KHPHQIHOGHU LQ GHQHQ GLH 1LFKW$EEUHFKHU VWlUNHU YRP 0HGLDQ DEZHLFKHQ GLH
:DDJH 'LHVHV (UJHEQLV XQWHUVWUHLFKW GHQ %HGDUI  DQ ZHLWHUHQ 8QWHUVXFKXQJHQ ]XU




HLJHQHQ (LQVFKlW]XQJ XQG GHU PLWWOHUHQ (LQVFKlW]XQJ %HL GLHVHU +\SRWKHVH ZLUG
GDYRQDXVJHJDQJHQGDVV([SHUWHQYRUJHIDVVWH0HLQXQJHQKDEHQGLHJHJHEHQHQIDOOV
H[WUHP VHLQ N|QQHQXQGYRQGHQHQ VLHQLFKW DEZHLFKHQZROOHQ'LHV WULIIW DXI  HLQ
DOOJHPHLQYHUEUHLWHWHV9RUXUWHLOJHJHQEHU:LVVHQVFKDIWOHUQGLHVHVHLHQLQLKU7KHPD
ÅYHUOLHEW´ XQG OLHHQ VLFK VHOWHQ YRQ LKUHU 0HLQXQJ DEEULQJHQ XQG EH]LHKW VLFK
EH]JOLFK 'HOSKL DXI  GLH ]ZHLWH EHL DQGHUHQ 'HOSKL8QWHUVXFKXQJHQ HYHQWXHOO
DXFK DXI  VSlWHUH 5XQGHQ :LH REHQ VFKRQ HUZlKQW ODVVHQ VLFK H[WUHPH
(LQVFKlW]XQJHQDPEHVWHQDQGHQ$QWZRUWHQ ]XPHUZDUWHWHQ5HDOLVLHUXQJV]HLWUDXP
DEOHVHQ )U GLH hEHUSUIXQJ GHU +\SRWKHVH ZXUGH GLH 'LIIHUHQ] ]ZLVFKHQ GHU
(LQ]HOHLQVFKlW]XQJXQGGHV0HGLDQZHUWHV DOV$EVROXWZHUW HUPLWWHOW XQGPLW GHU MH
ZHLOLJHQ([SHUWLVHNRUUHOLHUW

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M a n a g m en t &  P ro d u k tio n * * *  (n = 6 6 6 7  b z .  n = 2 3 4 6 )
C h em ie  &  W erk s to ffe * * *  (n = 5 7 0 3  b zw . n = 2 1 9 8 )
G e su n d h eit  &  L e b en s p ro z e ss e * * *  (n = 7 4 3 5  b zw . n = 4 3 7 4 )
L a n d w irts c h a ft  &  E rn ä h ru n g * * *  (n = 4 7 2 0  b zw . n = 3 2 9 1 )
U m w elt &  N a tu r* *  (n = 6 2 3 5  b zw . 2 7 9 3 )
E n e rg ie  &  R o h s to ffe * * *  (n = 8 5 3 1  b zw . n = 3 7 0 8 )
B a u en  &  W o h n e n * *  (n = 3 1 6 0  b zw . n = 5 0 0 )
M o b ili tä t  &  T ra n sp o rt* * *  (n = 6 0 5 4  b zw . n = 1 9 1 6 )
R a u m fa h rt* * *  (n = 2 4 4 8  b zw . n = 9 0 0 )
G ro ß e x p e rim en te * *  (n = 1 1 5 1  b zw . n = 6 6 5 )
A lle  (n = 6 5 1 8 5  b zw . n = 2 9 4 6 3 )

 $EEUXFKLVWHLQIDFKGDGXUFKGHILQLHUWGDVVGHU([SHUWHDQGHU]ZHLWHQ5XQGHQLFKWPHKU
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]XPHLQHQ ]ZLVFKHQGHQ8QWHUVFKLHGHQ LQGHU HUVWHQXQG ]ZHLWHQ%HIUDJXQJVUXQGH
GLIIHUHQ]LHUW ZXUGH )HUQHU ZXUGHQ LQ GHQ $QDO\VHQ HLQH 'XUFKVFKQLWWVH[SHUWLVH
EDVLHUHQGDXVGHQ$QJDEHQDXVGHUHUVWHQXQG]ZHLWHQ5XQGHEHUHFKQHWXQGPLWGHQ
8QWHUVFKLHGHQ NRUUHOLHUW ZHLO ² ZLH REHQ VFKRQ DXVJHIKUW ² GLH ([SHUWHQ GD]X
WHQGLHUWHQ LKUH LQ GHU HUVWHQ5XQGH SRVWXOLHUWH([SHUWLVH QDFK XQWHQ ]X UHYLGLHUHQ
:HUVLFKDOVZDKUHU([SHUWH)NEHWUDFKWHWKDWGHPQDFKKlXILJHUGDV6WDQGLQJDXFK




GLH$EZHLFKXQJHQ GHU LQGLYLGXHOOHQ(LQVFKlW]XQJHQPLW DEQHKPHQGHU ([SHUWLVH LQ
GHQPHLVWHQ7KHPHQIHOGHUQVLJQLILNDQW]XQHKPHQJLOWGLHVIUGLH$QWZRUWHQLQGHU
]ZHLWHQ 5XQGH QLFKW PHKU +LHU NDQQ DEHU DXFK IU NHLQ 7HFKQLNIHOG GLH
*HJHQK\SRWKHVH ]X+\SRWKHVH EHVWlWLJWZHUGHQ'DJHJHQNDQQ LQGHU+lOIWH GHU
7KHPHQIHOGHU HLQH VLJQLILNDQWH %HVWlWLJXQJ GHU+\SRWKHVH  QDFKJHZLHVHQ ZHUGHQ
+LHUQLPPWPLW]XQHKPHQGHU([SHUWLVHGHU$EVWDQG]XU0HGLDQ0HLQXQJ]X=ZHL
(IIHNWHN|QQHQKLHUZRKODOV*UQGHIUGLH%HVWlWLJXQJGHU+\SRWKHVHKHUDQJH]RJHQ
ZHUGHQ =XP HLQHQ KDEHQ ZLU JHVHKHQ GDVV YLHOH ([SHUWHQ ² DQJHVLFKWV GHV VHKU
QLHGULJHQ$QWHLOVDQDXVJHZLHVHQHQ([SHUWHQ²LKUH6HOEVWHLQVFKlW]XQJEH]JOLFKLKUHU
([SHUWLVHUHYLGLHUWXQGLQYLHOHQ)lOOHQUHGX]LHUWKDEHQ'LHVEHGHXWHWGDVVQXUQRFK
GLH ÅZDKUHQ´ DXI  GHP*HELHW DUEHLWHQGHQ ([SHUWHQ GDV 6HOEVWEHZXVVWVHLQ KDEHQ
GLHVH.DWHJRULHLP)UDJHERJHQDXFKDQ]XNUHX]HQ=XP=ZHLWHQKDEHQGLH([SHUWHQ
QXQ GLH'XUFKVFKQLWWVPHLQXQJ LKUHU .ROOHJHQ NHQQHQ JHOHUQW $XFK KLHU EHGDUI  HV
HLQHVDXVJHSUlJWHQ6HOEVWEHZXVVWVHLQVXPVLFKZHLWHUKLQ VLJQLILNDQWYRQGHU'XUFK
VFKQLWWVPHLQXQJ ]X XQWHUVFKHLGHQ 'DV =XVDPPHQVSLHO GLHVHU EHLGHQ (IIHNWH NDQQ
VRPLWHUNOlUHQGDVVHVLQYLHOHQ7KHPHQIHOGHUQGRFKQRFK]XHLQHU%HVWlWLJXQJYRQ
+\SRWKHVH  NRPPW =XU ,QIRUPDWLRQ VLQG DXFK QRFK GLH 6LJQLILNDQ]QLYHDXV GHU
.RUUHODWLRQVDQDO\VH GHU 'LIIHUHQ]HQ PLW GHU 'XUFKVFKQLWWVH[SHUWLVH DXV EHLGHQ
5XQGHQ GRNXPHQWLHUW $QJHVLFKWV GHU REHQ EHVFKULHEHQHQ (IIHNWH HUJHEHQ VLFK




JHPDFKWHQ(UOlXWHUXQJHQ NDQQ GDYRQ DXVJHJDQJHQZHUGHQ GDVV GLH$QWZRUWHQGHQ
PLW HLQHU KRKHQ )DFKNHQQWQLV QXU LQ HLQHP JHULQJHUHQ 8PIDQJ LKUH LQ GHU HUVWHQ
%HIUDJXQJVUXQGH DEJHJHEHQHQ (LQVFKlW]XQJHQ UHYLGLHUHQ ZHUGHQ bKQOLFK ZLH EHL
 =80$1DFKULFKWHQ-J1RYHPEHU6
+lGHUOLHJW+\SRWKHVHGLH$QQDKPH]X*UXQGHGDVV3HUVRQHQGLHDXI GHP
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GLDQ LQ GHU ]ZHLWHQ 5XQGH ,Q HQJHP =XVDPPHQKDQJPLW +\SRWKHVH  VWHKW +\
SRWKHVHZRQDFKGLH.RQYHUJHQ]GKGLH$QQlKHUXQJDQGLH0HGLDQ0HLQXQJLQ
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GXUFK HLQH JHZLVVH 5HVLVWHQ] JHJHQEHU GHP .RQYHUJHQ]SUR]HVV DXV]HLFKQHQ XQG
GDGXUFK GDV =LHO HLQHU PHKUVWXILJHQ 'HOSKL%HIUDJXQJ XQWHUODXIHQ 'LHV
XQWHUVWUHLFKW GLH QHXHUHQ =LHOH 'HOSKL%HIUDJXQJHQ QLFKW PHKU DQ]XZHQGHQ XP
.RQVHQV KHUEHL]XIKUHQ VRQGHUQ XP IHVW]XVWHOOHQ RE EHUHLWV HLQ .RQVHQV EHVWHKW
RGHUQLFKW&XKOV%OLQG*UXSS'LHVZDU LQVEHVRQGHUH LP'HOSKL
HLQHGHU
ZLFKWLJHQ ,QIRUPDWLRQHQ IU GLHMHQLJHQ $NWHXUH ZHOFKH GLH 6WXGLH IU VLFK VHOEVW
DXVJHZHUWHWKDEHQ
$EELOGXQJ  EHVWlWLJW GLH (UJHEQLVVH GHV +\SRWKHVHQWHVW 'HQQ PLW ]XQHKPHQGHU




%HIUDJXQJHQ GLIIHUHQ]LHUW QDFK GHU ([SHUWLVH GHU %HWHLOLJWHQ DXV]XZHLVHQ (V ZlUH






KDWWHQLFKW ]XP=LHOPHWKRGLVFKXQG VWDWLVWLVFK JHQDXH7UHQQXQJHQGHU
)DFKH[SHUWHQ VR]LDOZLVVHQVFKDIWOLFK ]X XQWHUVXFKHQ 'D VLFK DEHU GLH HLQPDOLJH




 7KHRUHWLVFK N|QQWH PDQ DXFK GDV .RQYHUJHQ]YHUKDOWHQ GHU ([SHUWHQ EH]JOLFK GHUHQ
PLWWOHUHU (LQVFKlW]XQJ XQWHUVXFKHQ -HGRFK LVW GLH $Q]DKO GHU DEJHJHEHQHQ (LQVFKlW]XQJHQ





































'LHYLHU IUGLH'HOSKL0HWKRGLN JUXQGOHJHQGHQ+\SRWKHVHQNRQQWHQQXU WHLOZHLVH
EHVWlWLJW ZHUGHQ 'DV KHLW GLH GHU 0HWKRGLN ]X *UXQGH OLHJHQGHQ $QQDKPHQ
PVVHQ LP (LQ]HOIDOO VHKU VRUJIlOWLJ EHUSUIW ZHUGHQ +\SRWKHVH  NRQQWH QXU LQ
HLQLJHQ7KHPHQIHOGHUQ QDFKJHZLHVHQZHUGHQ (V LVW DOVR QXU EHGLQJW DQ]XQHKPHQ
GDVV GLH ([SHUWHQ PLW JHULQJHP:LVVHQVVWDQG KlXILJHU ]X VRJHQDQQWHQ 'URSRXWV
ZHUGHQXQGVLFKDQGHU]ZHLWHQ5XQGHQLFKWPHKUEHWHLOLJHQ(VVFKHLQHQDOVRGLYHUVH
*UQGHHLQH5ROOH]XVSLHOHQVLFKZHLWHU]XEHWHLOLJHQRGHUQLFKW'LH([SHUWLVHLVWQXU
HLQH 0|JOLFKNHLW XQWHU PHKUHUHQ 'DPLW XQWHUVWUHLFKW GLHVHV (UJHEQLV JHQHUHOO GDV
)XQNWLRQLHUHQ GHU 'HOSKL0HWKRGLN ZHLO HV QLFKW ]X HLQHP V\VWHPDWLVFKHQ
$XVVFKHLGHQGHU7HLOQHKPHUPLWJHULQJHU([SHUWLVHNRPPW
$XFKGLH]ZHLWH+\SRWKHVHNDQQQXUEHGLQJWEHOHJWZHUGHQ:lKUHQG LQGHUHUVWHQ
5XQGH NHLQ %HOHJ HUIROJW NDQQ IU GLH ]ZHLWH 5XQGH NRQVWDWLHUW ZHUGHQ GDVV GLH
([SHUWHQ PLW KRKHP .HQQWQLVVWDQG VWlUNHU GDV 6HOEVWEHZXVVWVHLQ KDEHQ ]X LKUHU






'LHVHV (UJHEQLV KDW IU QHXH 9RUDXVVFKDX([SHULPHQWH GXUFKDXV .RQVHTXHQ]HQ




)U ]ZHL'ULWWHO GHU 7KHPHQIHOGHU EHVWlWLJW VLFK VRJDU+\SRWKHVH  ([SHUWHQPLW
EHVRQGHUV KRKHP :LVVHQVVWDQG VFKHLQHQ VLFK GHP 'HOSKLW\SLVFKHQ .RQYHUJHQ]
SUR]HVVQLFKWLQGHP$XVPD]XXQWHUZHUIHQZLHDQGHUH3HUVRQHQNUHLVH'LHVKDWZHLW
UHLFKHQGH .RQVHTXHQ]HQ :ROOWH PDQ ELVKHU IU 'HOSKL%HIUDJXQJHQ LPPHU GLH
3HUVRQHQPLWP|JOLFKVWKRKHU([SHUWLVHJHZLQQHQVR]HLJWGLHVHV(UJHEQLVGDVVGLHV
QLFKW LPPHU QRWZHQGLJ LVW VRQGHUQ LQ )lOOHQ LQ GHQHQ KRFKJUDGLJH ([SHUWLVH
QRWZHQGLJ LVW]% LQEHVWLPPWHQ7HFKQRORJLHEHUHLFKHQIUGLH9RUDXVVFKDXEHVVHU
DXI (LQIDFKEHIUDJXQJHQ ,QWHUYLHZV RGHU DQGHUH 9HUIDKUHQ ]XUFNJHJULIIHQ ZHUGHQ
VROOWH :HQQ GDV =LHO DOVR .RQVHQVELOGXQJ KHLW VROOWHQ GHPQDFK QLFKW QXU GLH
NHQQWQLVUHLFKHQ ([SHUWHQ VRQGHUQ P|JOLFKHUZHLVH DXFK /DLHQ Å%HWURIIHQH´ RGHU








9RUXUWHLO GDVV LQVEHVRQGHUH WHFKQLVFKH ([SHUWHQ QXU VFKZHU YRQ LKUHU HLQPDO
YRUJHIDVVWHQ 0HLQXQJ DE]XEULQJHQ VLQG 'LHV NDQQ LQVEHVRQGHUH IU GLH






















%XQGHVPLQLVWHULXP IU )RUVFKXQJ XQG 7HFKQRORJLH %0)7 +J  'HXWVFKHU 'HOSKL
%HULFKW]XU(QWZLFNOXQJYRQ:LVVHQVFKDIWXQG7HFKQLN%RQQ
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